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1.  IHT2ODUORIOHN 


This plant wes visited on 10 May 1945, It has been 
very badly damaged by bombing, although it is estimated 
to have remsining 15% of its synthetic ammonia capacity 
or 150 T/day. Information on organic products of this 
plant was supplied by Dr.Johann Giesen, Director in 
charze of organic work at Leuna, 


£. PROCESSES 


n. The chief organic compounds made at tnis plont 
were as follows: 


Methanol, isobutenol, snd hirher sleohols 

Lubricating oils (from ethylene) 

Phenol, cresols, xylenols, pyrocatechol, snd 
rescreinol 

Cyclthexsnol and cyclohexanone 

Epsilon amino caproie acid (an intermediete 
for "Luren",the IG "Nylon “) 

idipic acid 

Alcohols containing up to 10 carbon atoms, 
with traces of Cje alcohols 

Tri-hydroxymethyl EA 

Iso octene ; 

Alkylate (Referred to as BT 120) 

Mersol and Mersolat (soan substitutes, made 
from ea Fischor-Tropseh oil fraction) 

Aldehydes (e.g, Iso-butyrio Aldchyde) 

Esters from adipic acid and Leuna alcohols 

Acids from the alcohols 

Fonos, die, end tri- methyl amines 


b. Luren was not made at Leuna, the intermediates 
being shipped to “ther IG plants et Landsburg, Berlin, 
Premnitx, and Volten, 





c. Triethanolamine was mede by IG at Ludwigshafen, 
put not at Leuna. p 








d, A glycerine substitute was made here, by condensing 
formaldehyde with propionaldehyde in alcoholic solution 
in the presence of calcium oxide. 


Cad 
CH, -CHo- CHO + £2HCHO ee) CHAC(CHS 0H); 


The reaction wes carried out at 30-400C by merely mixing 
the reagents, It is very rapid end strongly exothormio, so 
that cooling is necessary. ` The product was filtered off, 
washed with i-butyl ketone, and crystallized from water. 
It was used chiefly as a glycerine substitute in making 
the alkyd type of resin, under the name ?-5.. 


e. The Leuna plant made no shosgene, diphosgene, or 
other war gares, ! 


f. The Leuna plant did no work on the oxidation of 
hydro-carbons, 


g. One of the important products made at Leuna was 
& soap substitute, or soap extender. This was made from 
a special fraction of Fischer-Tropsch oil known as Kogasin. 
which was the freotion having a distillation range of 230-52."C. 
and an aversge chain length of 15 cerbon atoms, It was a 
straight chain aliphatic compound, with no branching, As 
received, it contained both oxygen derivatives and unsaturatce 
compounds, which were eliminated by catalytic hydrogenation, 
using a nickel tungstate catalyst, & pressure of 200 at. 
and a temperature of 300-55090. uy this procedure was 
obtained a mixture of straight chiin hydrocarbons, containing 
the compounds from CjeHog to C45H5g, but chiefly Ci1sHag. 
This mixture is then treated with sulphur dioxide and 
chlorine, while being irradiated with "ultra violet" light. 
The temperature is held nt 20-40?0 ty means of an external 
- pipe-type heat exchanger, 3 


The reaction is as follows: l 
d slip (. on 
CnHoniz + 909 + Clg — CrHops150eCl + HCl 


and as secondery resection 


cr 


en 


i l 
OnP2n41902C1 + S09 + Cle -~% AaFen(S0oCl)e + HCl 


died 


The reaction is carried to only 70% of completion, 
as too much disulphonyl chloride is formed if it is 
attempted to reret. more thon this percentage of the oil. 
The product wes, for the most part, shiooed to soap 
makers (who saponified it together with their other 
soap making moterials). 





A eresol ester wag oleo nrepured from thie sulphonyl 
chloride and used to plasticize polyvinyl chloride. Also, 
a small amount of the sodi:m salt (Hersolat ) wes made’ by 
saponifying the Mersol xt 70°C with 107 NaOH solution. 
The resulting solution of sodium alkyl sulphonute. was 
allowed to stend till mostof the oil separated, the clear 
aqueous’ layer being then drown ofr and dried on a drum 
drier. About 5% of the oil remained in solution in the 
aqueous layer, and was steam distilled off during the 
drum drying operztion. The recovered oil contained 
chlorine derivatives, end wes further chlorinated mad 
sold for use as a solvent. 


The finished sodium alkyleulphonate was sent to 
Schkopau for use in the preperation of polyvinyl chloride 
emulsions, Accczdingto Dr, Giesen, the Mersolat should not 
be considered as a soap but a solvent, but which it is 
believed would be more sccurstely referred to as 2 
dispersing agent, The equipment in which the production 
of the sulphonyl chloride wrs earrie’ out consisted of 
ZO vertical steel towers, esch approximately £0 feet high 
by 8 feet inside diameter; the bottom or reecting section 
of each of there containing 16 „lass tubes 7 inches inside 
diameter running «cross the steel cylinder in a horizontal 
position. In each of these there were placed six 40-60W 
daylight lanps; that is, the tyne which start on a tungsten 
filament and then operate 2s a mercury vapor light. In 
order to transmit as much ultra violet light as practicable, 
the glass tuber were made of ".ormul?" glass. The reacting 
section was 8 feet high. The entire steel cylinder and 
ell pipe lines were lined with an zeid resistant resin 
of the "Haveg" type which lasts from six months to one 
year, whe upper part of the reretor was filled with 
rings of this same resin, In operoting, the Kogcsin was 
circulated from the bottom of the reactor through a heat 
exchanger consisting; of water cooled six inch pipe also 
lined with "Heveg" and was returned to the top of the 
tower, Chlorine and sulphur dioxide were passed in at 
the bottom of the reactor and the hydrochloric acid, mixed 
with some excess sulphur dioxide, passed off at the top. 
Circulation waa brought about by means of a centrifugal 
pump with a porcelain impeller,’ nd the valves were steel 





Ft STER Et S 


lined with "Havez", The liniis of the towers hed at 
first been done by using thin AE n of resin, cemented 

in place, but this bed not been Dound catiriso$orv so 

that they had switched to the we of n solution p plied 

by spraying while the equipncnt wis hen "ed to n temper reture 
ef 100-2007C, This letver vroocdure had been found quite 
satisfactory. At Lema they hod made 4500 tons (metric) 
per month of Mersol prior to the Canaging ot the plait 

by bombs, This would give .e capacity of 225 tons per 

month per tower. The product ae made ecntained 30% un- 

reacted oil and about “OG of sulphonyl chlorides. Of the 
70%, 50-60% was rxono-sulphonyl, the remainder being a 

mixture of dieand higher substitution products which are 
uscless in the soap which is made from the Mersol, 








h, Aldehydes were made xt the Leuna plat from the 
alcohols produced there, . 


i. Fatty acids were node at this plat from the 
highest fractions of the alcohols rerioininz from iso-butyl 
£loohol manufacture by caustic fusion nd precipitation 
with sulphuric acid, Som. of these fatty acids were 
esterified with trimetnrlolet bene to form # castor oil 
Substitute for use as a plasticizer, The ronoindcr was 

shipped to the IG plent at Gries heim, where the cobalt 
ond manganese salts were.prepsred, These salts were used 
as driers under the trede name of "Solagen'. 


de Contrary to ono report received, there lid been 
no work done of the synthesis of benzene ut Leuna, The 
work referred to was due to & misunderstanding; it had 
been dirécted toward the production of benzine, or motor 
gasoline, 


k, At the Leuna plant alanine (1 aminopropionio acid) 
which they termed "alkasiëlaure is used ior the removal 
of carbon dioxide From nrocess cases. This solution absorbs 
COc when cool “nd under pressure, and releases it when heated 
without pressure, : 


l. The alophatie e were made by the usual 
procedure of reacting tbi: elocho- 8 with amonia in the 
presence of a catalyst, and were shipped to other IG 
plants, chicfly to Ludwigshafen, Tor further processing, 





The Adipic acid was made by the route phenol- 
cyclohexanol-cyclohexanone~cyclohexanone oxime=caprolactam- 
adipic acid, . This route was preferred to a simpler 
one as it gave more by-products and intermedicte products 


which could be used as the raw meteriels for other syntheses. 
n. ?he only resin or plestic mede at this plant wae 
of the phenol-formaldehyde type (Mepasin). 


o, The proCuction figures for January, 1944 sre m 
approximate mensure of the capacity of this plant before 
it was bombed; and the organic products are listed in 
the following treble. l 


Product Production Product. Production 
— Metric fons =o Metric Tons 
Crude methanol 15850 %953 oil 728,1 
Crude i-butanol 14690 Spindle (Achsen)oil 117.8 
Refined Methanol 11287 Cutting oil 28. 1++ 
Anhydrous ^" 487 Machine oil Ted 
Dimethyl ether LUPOWE Hydraulic oil 52,5 
Propanol 302.9 Mesamoll 259.8 
Dipropyl ether dit Weichmacher STEM 
Crude i-butsenol 1137,6 Thicconpounds ER 
Refined  " 848,5 Methylanines 08,0 
Pentanol 216,2 i-Butylarine 126 
Ketoalcohols 47,5 Other amines 12.5 
Other alcohols 66,7 Catalysts QT sd 
Intrasolvane (Butanol- ` Mepasin 4300. 0 
Pent-anol) 638.3 Mersol,D,H,50 4868 
Formaldehyde ` 114,9 Mersolat £ Mersapon 89 
Propionallehnyde Brien fvdrochlorio acid 1405 
Other aldehydes l 644 Ethyl chloride 159 
Trimethyloi ethane 60.0 Dichloroethene 12 
Ketone oil 179.8 Carbolie oil 641 
Carbon Dioxide dis Phenol pure & crude 842 
i-Butylene sed Cresols 498 
i-Octane 480.7 Xylenols f 287 
1 Alkylete (BT 120) 1693.7 Crude catechol 250 
—Arobin BEd Tech 5 
„oils olefin & polymers Bles Oxirie (eyclohexanone) 240 
X“Noral 11.6** . Laectem( * 15: 
Adipic Acid : . 95 


++ February figures. No January production, 

xi=ïhe last fraction of the catalytic cracking process, 
hydrogenated. 

x2-A special fraction used as a solvent for insecticides, 

x3-A polymerized ethylene lubricating oil. Two grades 
SS 90% and SS906 were made, with Engler viscosities 
at 100°C of 8 & 6 respectively. 


DE 


Je RESEARCH PROGRÁALIE - ORGANIC 


. fhis field oi investigm ion was the provinae oi 
Dr.Herold, who, under Dr.Giesen, was responsible ior 
the following general programmes 





de Devolopnent of new uses for high molecular 
weight alcohols, 

2, Finding uses for phenols, cyclohexano ol, md 

cyclohexanone. zd . i 
de Development of now Covel vats for the synthesis 
of i-butylenc. 

4, Improving processes for the extraction of 

"^ phenols, 

Die Inproved methods for the manufacture of maleic 
anhydride, adipic reid, and other intornedi ates 
for vliestices, 

6. Developuent of new ot lys sts ior alcohol 
synthescs,. i 


U. S. CALCOTT, 
Cis, Ha ETOUSA 





